SLAM APPLICATIONS IN ECONOMIC MODELING OF LARGE INVESTMENT PROJECTS

This paper reviews
Monte Carlo simulation models developed for: (a) the economic comparison of oil and coal power plants with emphasis on examining the cost of pollution control; (b) studying the economic feasibility of using coal to produce synthetic natural gas; and (c) an economic evaluation of using synthetic natural gas to produce electricity.
An extensive analytical model was developed as a basis for each of these simulation models in which the inflated capital, fuel, and operating and maintenance costs were accounted for to calculate the equivalent annual cost of cash flows over the project life. Major elements of uncertainty were identified and the associated probability distributions were estimated in terms of "optimistic", "pessimistic" , and "most likely"
values. It was assumed that these three estimates correspond to the "upper bound", "lower bound", and "mode", respectively, of a Beta distribution with a standard deviation equal to one-sixth (l/6) of the spread between the lower and the upper bounds.
h sufficiently large number of Monte Carlo simulation trials was selected to reduce sampling variation to an acceptable level in view of the accuracy needed and resource availability.
The distributions resulting from the Monte Carlo analysis were compared for all alternatives.
Then the interrelationship and sensitivity of these alternatives to changes in the input parameters were analyzed.
According to the results achieved with 300 observations in a simulation run, the expected equivalent annual cost of the oil power plant was higher than that of the coal power plant.
The same conclusion was reached with the standard deviations of costs of the two alternatives, indicating that the risk involved with the oil power plant is higher than the associated risk with the coal power plant. The construction costs, expected escalation rates for fuel, operating and maintenance costs, load factors, and discount rates were identified as the parameters significantly influencing the final results,
In the second application, synthetic fuel production was subject to many technological uncertainties, and was found to be economically unattractive. The costs associated with generating electricity by using synthetic natural gas were found to be substantially higher than the respective costs related to oil burning power plants. However, assuming higher oil prices, the economic feasibility of producing synthetic natural gas from coal increases substantially. 
